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(54) PURIRCATION OF PHOSPHORIC ACID SOLUTION 

(57)Abstract: 

PURPOSE: To remove arsenic in phosphoric acid liquid to 0.01 ppm. 

CONSTITUTION: In the method for removing arsenic in the phosphoric acid liquid as a sulfide by 
reacting the arsenic in the phosphoric acid liquid with hydrogen sulfide gas, the hydrogen sulfide 
gas in a weight of 30-150 times that of the arsenic in the phosphoric acid liquid is preliminarily 
dispersed in the phosphoric acid liquid at 30-80°C to react the arsenic with the hydrogen sulfide 
gas, followed by adsorption-removing the produced sulfide compound in an active carbon tower 
filled with coal active carbon. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of making the arsenic in phosphoric acid liquid reacting with hydrogen- 
sulfide gas, and removing the arsenic in this phosphoric acid liquid as a sulfide The purification 
method of the phosphoric acid liquid with which it is characterized by carrying out adsorption 
treatment of the part for the sulfide which is a resultant in the activated carbon filter filled up with 
activated carbon from coal after temperature distributes beforehand and makes 150 times [ 30 
times to ] as many hydrogen-sulfide gas as this react in a weight ratio to a part for the arsenic in 
this phosphoric acid liquid into the phosphoric acid liquid of 30-80-degreeC. 
[Claim 2] The purification method of the phosphoric acid liquid according to claim 1 this whose 
activated carbon is granular charcoal. 

[Claim 3] The purification method of the phosphoric acid liquid according to claim 1 whose 
concentration of this phosphoric acid liquid is 35 - 56 % of the weight as 20P5 concentration. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of removing a part for the arsenic of 
the minute amount contained in phosphoric acid liquid, in more detail about the purification method 
of phosphoric acid liquid. 
[0002] 

[Description of the Prior Art] Although there are phosphoric-acid-by-dry-process liquid and 
phosphoric-acid-by-wet-process liquid as phosphoric acid liquid The harmful nature at the time of 
using it as the pollution problem, the food, and the object for physic at the time of using it as a 
finishing agent in any case, Since a high grade article is required in case it uses as an electronic 
ingredient, the demand of arsenic removal is increasing increasingly and the arsenic content in 
phosphoric acid liquid is the situation that the thing of further a low content is required, below the 
0.05 weight ppm (all ppm express weight ppm henceforth) in recently in the future in recent years. 
Generally the approach of making react with the compound (for these to be called a fusibility sulfide 
in this invention) which generates hydrogen-sulfide gas, and usually carrying out precipitation 
removal as an arsenic sulfide under acid conditions, such as a hydrogen sulfide or sodium sulfide, 
sulfuration potash, an ammonium sulfide, a sodium hydro sulfide, and ammonium hydrosulfide, is used 
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for removal for arsenic in phosphoric acid liquid. However, it was in the situation which cannot be 
removed to satisfaction until precipitation of the arsenic sulfide generated by this approach tends to 
become colloid nature, there is difficulty in separation from high concentration phosphoric acid liquid 
with high viscosity and it could respond to the specification that the above-mentioned arsenic 
content is severe. 

[0003] It was remarkable as the arsenic content in phosphoric acid liquid became low, and especially 
this phenomenon appeared notably, when an arsenic content targetted phosphoric acid liquid several 
ppm or less, and arsenic removal was very difficult for it. 

[0004] In order to aim at filterable amelioration of the arsenic sulfide precipitation which the 
elimination factor of arsenic improves and generates, the approach (Japanese Patent Publication 
No. 49-No. 37030 official report) which much researches are made, for example, adds a fusibility 
sulfide under existence of activated carbon, the method (JP.49-1 29696.A) of removing to 
coincidence the phosphoric acid root which also adds and contains a potassium compound further if 
it is in phosphoric acid by wet process, and arsenic, etc. are indicated. 

[0005] Conventionally, it was required in a lot of [ although the approach in which activated carbon 
is made to exist for arsenic removal is so much ineffective with granular charcoal / in order for 
considerable effectiveness to reduce the arsenic content of a certain thing below in for example, the 
0.1 weight ppm in the phosphoric acid liquid which contains the organic substance especially with 
powder charcoal, for example, the phosphoric acid liquid by the wet method, ] activated carbon. And 
in the case of the phosphoric acid liquid (for example, phosphoric acid liquid by the wet method) 
which contains the organic substance further, the removal for the organic substance became a ** 
rule, and the removal for arsenic was difficult. For this reason, it was accompanied by various 
problems on actuation, such as leakage of the activated carbon at the time of adding activated 
carbon quite so much, consequently performing elution for an impurity in activated carbon, and 
separation according to **. 

[0006] These people etc. previously Phosphoric-acid-by-wet-process liquid, extract phosphoric 
acid liquid (the phosphoric acid which carried out extract purification and obtained phosphoric-acid- 
by-wet-process liquid with the organic solvent is said), The result of having repeated examination 
about removal of the arsenic contained in it for various phosphoric acid liquid, such as phosphoric- 
acid-by-dry-process liquid, It is very difficult to remove the arsenic in (1) phosphoric-acid liquid by 
the approach of well-known arsenic removal, i.e., the method of only adding and removing a 
hydrogen sulfide or a fusibility sulfide, to 0.05 ppm or less. (2) When the arsenic content in the 
phosphoric acid liquid in front of dearsenic is still lower, especially an arsenic content is very 
difficult for this inclination being remarkable and removing the arsenic in the phosphoric acid liquid 
behind dearsenic to 0.1 ppm or less in about 2.0 ppm or less. Moreover, by the approach of adding 
activated carbon with a hydrogen sulfide or fusibility arsenide on the occasion of arsenic removal, 
(3) arsenic removal, especially the organic substance are contained, for example, a certain amount 
of effectiveness shows the inclination as the above-mentioned (1) term and (2) terms with the same 
arsenic elimination factor of a certain thing to arsenic removal of phosphoric-acid-by-wet-process 
liquid or extract phosphoric acid liquid. 

[0007] By the conventional approach of adding a hydrogen sulfide or a fusibility sulfide, in more 
detail the inclination of this arsenic elimination factor When the arsenic content obtained is the 
phosphoric acid liquid which is 10-20 ppm, in phosphoric acid by wet process usually, to 0.05-0.10 
ppm When it is the phosphoric acid liquid whose arsenic content is 1 ppm, to the ability to fall less 
than to to 0.02-0.06 ppm (i.e., at least 0.1 ppm) in dry type or extract phosphoric acid Dry type, Also 
in wet and which phosphoric acid of an extract, it can fall only to about at most 0.7-0.9 ppm, but the 
rate of dearsenic is very bad. In order to gather an arsenic elimination factor, even if it uses 
powdered active carbon together, it cannot remove only to about 0.1 ppm. (Since activated carbon 
is moreover added quite so much in this approach, the problem on many actuation, such as elution 
of the impurity in activated carbon and leakage of the activated carbon in the case of filtration 
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separation, is derived by this.) that is By the well-known dearsenic approach, it was impossible for 
any approach to have reduced the arsenic content in phosphoric acid liquid to 0.01 ppm, and it was 
a technical level in the arsenic content that the rate of dearsenic is very bad especially in 
phosphoric acid liquid several ppm or less. 

[0008] These people etc. note the point that an arsenic elimination factor changes with arsenic 
contents of phosphoric acid liquid, while groping for various the approaches of solving this problem 
previously. Although all could not remove the arsenic content behind dearsenic to 0.01 ppm or less 
by the well-known approach when the place which tried the approach of performing arsenic removal, 
and an arsenic content were low after adding powdery inorganic arsenide in phosphoric acid liquid 
The result referred to as being able to make an arsenic content to 0.01 ppm or less was obtained 
and proposed also about which phosphoric acid by carrying out minute amount addition of the 
inorganic arsenide (JP,58-46445,B). 

[0009] However, although this approach was useful about removal of arsenic, it being necessary to 
newly add inorganic arsenide, processing of the sulfide containing a part for the arsenic made to 
process, etc. have the trouble which should be solved, and the further improvement was desired 
[0010] 

[Means for Solving the Problem] Then, after this invention person etc. makes hydrogen-sulfide gas 
add and react to phosphoric acid liquid as a result of repeating research variously again about the 
reaction of hydrogen-sulfide gas and arsenic, and the adsorption treatment by activated carbon, by 
activated carbon, he finds out the approach of carrying out adsorption treatment of the resultant, 
and results in completion of this invention. 

[001 1] Namely, this invention makes the arsenic in phosphoric acid liquid react with hydrogen- 
sulfide gas, and is set to the approach of removing the arsenic in this phosphoric acid liquid as a 
sulfide. Temperature distributes beforehand 150 times [ 30 times to ] as many hydrogen-sulfide gas 
as this in a weight ratio to a part for the arsenic in this phosphoric acid liquid into the phosphoric 
acid liquid of 30-80-degreeC. After making it react, it is the purification method of the phosphoric 
acid liquid characterized by carrying out adsorption treatment of the part for the sulfide which is a 
resultant in the activated carbon filter filled up with activated carbon from coal. Furthermore, the 
concentration of the phosphoric acid liquid which it tends to process moreover the activated carbon 
to be used is granular charcoal is the purification method of said phosphoric acid liquid which is 35 - 
56 % of the weight (all %s express weight % below) as 20P5 concentration. 
[0012] This invention is further explained to a detail. In case arsenic is removed, the compound 
which generates a hydrogen sulfide under acid conditions has many compounds like the above- 
mentioned, but when the effect on the phosphoric acid liquid which it is going to process is taken 
into consideration, hydrogen-sulfide gas without the effect of a cation is suitable. 
[0013] As an addition of this hydrogen-sulfide gas, they are 60 times to 100 times still more 
preferably 50 times to 120 times preferably 30 times to 150 times (As:H2S=1:30-150) in a weight 
ratio to a part for the arsenic in phosphoric acid. If the addition of hydrogen-sulfide gas is 30 or less 
times, according to this invention person's etc. research, the fall of dearsenic cannot be caused and 
arsenic concentration in the phosphoric acid liquid after processing cannot clear 0.01 ppm or less. 
Moreover, if it is 150 or more times, the problem of the corrosion of the metallic material by 
hydrogen-sulfide gas to be used also has the effectiveness of dearsenic, and it is not desirable while 
it causes the fall of the life of activated carbon since [ which is a problem ] activated carbon is 
adsorbed in hydrogen-sulfide gas although there is nothing. 

[0014] Thus, about the removal for arsenic in phosphoric acid, it is making the hydrogen-sulfide gas 
of a large excessive amount add to the theoretical value as a sulfide, and the effectiveness of this 
invention can be attained. 

[0015] Dry type, wet, and which phosphoric acid liquid of an extract are sufficient as the phosphoric 
acid liquid with the effective approach of this invention. As concentration of the phosphoric acid 
liquid in this invention, it is 40 - 50% preferably 35 to 56% as 20P5 concentration. At 35% or less of 
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20P5 concentration, the capacity of the phosphoric acid liquid which it is going to process 
increases, it is not industrially suitable, and according to this invention person's etc. research, the 
effectiveness of dearsenic cannot be demonstrated enough, either. On the contrary, if it is 56% or 
more of 20P5 concentration, since there is a rise of the viscosity of phosphoric acid liquid, the fall 
of the adsorption capacity to activated carbon is seen, and it is not suitable. 
[0016] As a content of the arsenic in the phosphoric acid liquid which it is going to process, about 
several ppm are suitable, in the case of beyond it, the effectiveness of this invention can be proved 
enough, but economically, after performing dearsenic to about several ppm beforehand by the 
conventional approach, it is useful to use the approach of this invention and it is efficient — certain 
** 

[0017] moreover — as reaction temperature (whenever [ phosphoric acid solution temperature ]) — 
30-80-degreeC — it is 40-60-degreeC preferably. Below the temperature C of 30 degrees of the 
reaction of hydrogen-sulfide gas and arsenic is inadequate, and probably because the viscosity of 
phosphoric acid liquid rises further, the fall of the adsorption capacity to activated carbon is seen. In 
more than 80-degreeC, in order to maintain temperature, energy is needed, and it is not economical 
while there is a problem of the corrosion to the equipment by hydrogen-sulfide gas and it needs to 
make higher-class the quality of the material to be used. 

[0018] as activated carbon — a grain and powdered active carbon — although a problem does not 
have either in the field of the effectiveness of this invention, it is it being able to reproduce easily 
and making the liquid which is going to fill up a column with and which it is going to process pass, 
and since the effectiveness is acquired, granular active carbon is suitable. As a class of activated 
carbon, although there are a coal system, a coconut husks system, a pitch system, and a charcoal 
system from the raw material source, a coal system is suitable, judging from the effectiveness of 
dearsenic. 

[0019] Although the approach of this invention can be enforced by any method of the batch 
approach and a continuous magnetization method, the continuous magnetization method is usually 
easier for operation. 

[0020] Hereafter, one suitable example of this invention is explained to a detail, referring to an 
attachment **** drawing. Drawing 1 is a flow sheet which shows one suitable mode of operation of 
this invention. 

[0021] Phosphoric acid liquid 1 adds the hydrogen-sulfide gas 3 of the specified quantity by the 
mixer 2, and makes homogeneity distribute hydrogen-sulfide gas 3 in this phosphoric acid liquid. A 
mixer 2 has the desirable thing of a format which makes ultrashort time amount distribute hydrogen- 
sulfide gas to homogeneity in phosphoric acid liquid, for example, a line mixer etc. is suitable for it 
[0022] If it is the conditions to which especially the contact time of hydrogen-sulfide gas and 
phosphoric acid liquid, i.e., reaction time, is not limited, and vapor-liquid contacts homogeneity 
enough, it will be very good in a short time, for example, there will be especially no problem also per 
second. 

[0023] Next, the phosphoric acid liquid 4 made to add and process hydrogen-sulfide gas is led to the 
activated carbon filter 5 which is a coal system and was filled up with granular active carbon, and 
the dearsenic phosphoric acid liquid 6 to which adsorption treatment of the sulfide is carried out is 
obtained. 

[0024] As a particle size of granular charcoal in an activated carbon filter 5, although it is necessary 
to take into consideration the content for an impurity except the arsenic of the phosphoric acid 
liquid which an about (about 0.9 - 1.1mm of mean particle diameter) 0.4-2.0mm thing is suitable, and 
it is going to process as a dipping rate of phosphoric acid liquid in view of the pressure loss and 
adsorption effectiveness of a column, it is good to dip with 0.5 - 2.0 m/h extent. In addition, as 
physical properties of the activated carbon to be used, the activated carbon for the liquid phase 
generally marketed is enough, and if it is the thing of the physical properties of specific surface area 
of 900-1 300m 2 / g by the BET adsorption method, the iodine amount of adsorption 900 - 1 100 
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mg/ g. pore volume 0.9 - 1 .0 cc/g extent, there will be especially no limitation. 
[0025] 

[Example] Hereafter, an example and the example of a comparison explain the effectiveness of this 
invention concretely. 

[0026] According to the flow of drawing 1 , it examined continuously using the phosphoric-acid-by- 
dry-process liquid of the presentation shown in example 1 table 1 . In addition, test time was 
performed for 1 50 hours. 
[0027] 
Table 1] 



P 2 °5 


42—43% 


As 


2. 0 —2. 5ppm 



[0028] After making the activated carbon filter (2.0m of tower diameters) which carried out 440 g/h 
addition of the hydrogen-sulfide gas, and subsequently filled up 3.5t [/h ] phosphoric acid liquid with 
a temperature of 50-53 degrees C with 3 15m (Oriental Calgon Corp. make, trade name F-400) of 
granular active carbon of a coal system pass using a line mixer, when the arsenic in phosphoric acid 
liquid was analyzed every 10 hours, all arsenic concentration was 0.01 ppm or less. 
[0029] As a result of performing the completely same actuation as an example 1 except not adding 
example of comparison 1 hydrogen-sulfide gas, the arsenic concentration in phosphoric acid liquid 
was 0.10-0.15 ppm in the measurement in every 10 hours. 

[0030] 40 g/h addition of the arsenic sulfide gas was carried out by the same approach as example 

of comparison 2 example 1 , and the same trial was performed. The arsenic concentration in 

phosphoric acid liquid was 0.10-0.13 ppm in the measurement in every 10 hours. 

[0031] Using the phosphoric acid liquid obtained with the wet method shown in example 2 table 2, 

the continuous corrosion test was carried out like the example 1 . Continuous corrosion test time 

amount was carried out for 1 20 hours. 

[0032] 

[Table 2] 



P 2 °5 


50—53% 


mmm Uso 


60— 80ppm 


As 


0. 05—0. lOppm 



[0033] After making the activated carbon filter (2.0m of tower diameters) which carried out 25 g/h 
addition of the hydrogen-sulfide gas, and subsequently filled up 5.0t [/h ] phosphoric acid liquid with 
a temperature of 40-45 degrees C with 3 15m (Oriental Calgon Corp. make, trade name F-400) of 
granular active carbon of a coal system pass using a line mixer, when the arsenic in phosphoric acid 
liquid was analyzed every 10 hours, all arsenic concentration was 0.01 ppm or less. 
[0034] As a result of performing the completely same actuation as an example 2 for the 
temperature of example of comparison 3 phosphoric-acid liquid 20-25-degreeC and except it, the 
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arsenic concentration in phosphoric acid liquid was 0.04-0.07 ppm in the measurement in every 10 
hours. 

[0035] When the same experiment as an example 2 was completely conducted except having 
changed example of comparison 4 granular active carbon to coconut shell charcoal (diamond 
SOBUW made from 3 ****** Co.), the arsenic concentration in phosphoric acid liquid was 0.05-0.08 
ppm in the measurement in every 10 hours. 
[0036] 

[Effect of the Invention] This invention can remove arsenic to 0.01 ppm or less, without adding the 
new inorganic arsenide which had to be used conventionally, and is very useful on industry. 
[0037] the purification approach of the phosphoric acid liquid of this invention — like the above- 
mentioned — 1 — it is also the description of this invention that hydrogen-sulfide gas is added to 
the phosphoric acid liquid which it is going to process beforehand, and it comes out enough, is by 
the gas-liquid-contact process made to distribute in liquid and the adsorption process which 
consists of an activated carbon filter made to fill up with 2 activated carbon, and can remove with 
very easy approach and facility, moreover, this activated carbon filter 5 — in addition, removal of 
the organic substance and decolorization of a product — or — in addition, removal for a heavy- 
metal metallurgy group etc. can be carried out to coincidence, is with the existing facility, and an 
activated carbon brand is subject to change — it is — it is also one of the descriptions of this 
invention that it can process by mixed use etc. Moreover, when newly installing the equipment in 
this invention separately, an installed cost can also respond very cheaply that what is necessary is 
just to form easy equipment. 

[0038] the point that an arsenic content shows the effectiveness which boiled the approach of this 
invention very markedly to the well-known approach conventionally, and was excellent in the further 
dearsenic from phosphoric acid liquid several ppm or less should observe especially. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

LDrawingJ] The flow sheet Fig. showing an example of the equipment which was suitable in order to 
carry out this invention 
[Description of Notations] 

1 Phosphoric Acid Liquid 

2 Mixer 

3 Hydrogen-Sulfide Gas 

4 Phosphoric Acid Liquid Processed by Hydrogen-Sulfide Gas 

5 Activated Carbon Filter 

6 DeArsenic Phosphoric Acid Liquid 
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DRAWINGS 



[Drawing 1 ] 



4 



3 




± 
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S^* l ^ftJR(DttttSttft («»*;^>tt«. fSjp Q p£F-400) 1 5m 3 £a«Lfc, Stttt 

0. 01ppmJJlT"Cftofc o 

^mwtm^o^mmmtwn^nommzis^XsO. o4~o. 07 P pm-e&oK 
mmzmmommzn^tztzz, mmtL^ovtmrnmit^mntommzn^x. o. 05-0 

08ppml?&o/co 
[0036] 

0. 01pp7nfilTrcWtW4«C:i:3Wft-C*y, I*±«fcT*JB&fc©"C&«. 

3KMn WB»lc**«ctAtm*, «*M>Mtt*lvc, £ttftftffi0ftKft*l*tt, l^ftlfl 
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momm 



2 5^-9— 

3 mtymx* 
6 mmrnmfe 



[Ml] 




*• 6 
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